It is shown that every n vertex triple system with every pair of vertices lying in at least (1/2 + o(1))n triples contains a copy of the Fano plane. The constant 1/2 is sharp. This is the first triple system for which such a (nonzero) constant is determined.
to guarantee a copy of K 3 4 , the complete 3-graph on four vertices. A construction due to Nagle and Rödl [9] shows that, if true, the constant 1/2 is sharp. This problem remains open, and is now a conjecture of Nagle and Czygrinow [8] . One can ask such questions for other hypergraphs, but the questions seem as difficult as the usual extremal problems, which are well-known to be hard (although only time will tell if this opinion is well-founded).
Co-degree extremal problems for hypergraphs are investigated in [7] . Here we provide the first nontrivial example of a 3-graph whose "co-degree density" is determined.
Theorem 1. For every ε > 0, there exists n 0 such that if n > n 0 and G is an n vertex 3-graph with c(G) > (1/2 + ε)n, then G contains a copy of the Fano plane F.
Consider the n vertex 3-graph G whose vertex set is partitioned into parts of size n/2 and n/2 , and whose edges consist of all triples intersecting both parts. It is well-known that F is absent from G, and clearly c(G) = n/2 . This shows that Theorem 1 is sharp.
For the proof of the upper bound in Theorem 1, we need some definitions and a result that was earlier proved by Rödl and the current author [6] . In order to make this note self contained, we will repeat the proof in the Appendix.
Let K 3− 4 = {134, 135, 145} be the unique (up to isomorphism) 3-graph with four vertices and three edges. Given an r-graph F , and a vertex x ∈ V (F ), the cloning operation adds a new vertex x whose neighborhood in F is the same as that of x. In other words, {x} ∪ S ∈ F if and only if {x } ∪ S ∈ F . Say that x is a clone of x. 
Let F be obtained from F by cloning each vertex of F . Thus F has twice as many vertices as F . Let F t be the family obtained from F t by replacing each member F ∈ F t by F .
Proof of Theorem 1: Pick ε > 0, and let t = 1/ε . A result of Erdős and Simonovits [2] implies that π(F t ) = π(F t ). Together with Proposition 3, Part 3, this implies the existence of n 0 so that ex(n, F t ) < (1/2 + ε) n 3 for n > n 0 . Now suppose that n > n 0 , and G is an n vertex 3-graph with c(G) > (1/2 + ε)n. We will show that G contains a copy of the Fano plane F.
Since
. By the choice of n 0 , we deduce that G contains a copy F of some member of F t . By Proposition 3, Part 1, F has 2(2t + 1) vertices.
Let V (F ) = X ∪ X , where X induces a copy F of some member of F t (so |X| = 2t + 1). For each x ∈ X, let x ∈ X denote the clone of x in F . Let C x = {z ∈ V (G) : zxx ∈ G}.
Since |C x | ≥ c(G) > (1/2 + ε)n, summing gives x∈X |C x | ≥ (2t + 1)(1/2 + ε)n. Consequently, there exists y ∈ V (G) that lies in at least (1/2 + ε)(2t + 1) different C x . Since t = 1/ε , we have (1/2 + ε)(2t + 1) ≥ t + 2. By Proposition 3, Part 2, there exist a, b, c satisfying y ∈ C x for  x ∈ {a, b, c} and abc ∈ G. By the definition of F t , the set S = {a, a } ∪ {b, b } ∪ {c, c } induces a  complete 3-partite 3-graph with parts {a, a }, {b, b }, {c , c }. Now {y} ∪ S contains a copy of F.
Concluding Remarks and a Conjecture
• We actually proved a slightly stronger statement than Theorem 1. Define F + to be the 3-graph consisting of the complete 3-partite 3-graph with parts A, B, C each of size two, and a new vertex y and three new edges {y} ∪ A, {y} ∪ B, {y} ∪ C. Then the proof of Theorem 1 yields the same result for any F satisfying F ⊂ F ⊂ F + .
• The relationship between the extremal configurations for the co-degree density problem and the usual Turán problem appears to be mysterious. For example, for the complete 3-graph on four vertices, all K 3 4 -free constructions G of edge density about 5/9 (which is conjectured to be the correct value of π(K 3 4 )), have c(G) only about 1/3, while it is known [9] that the co-degree density of K 3 4 is at least 1/2. However, for the Fano plane, the extremal examples for both the usual extremal problem and the co-degree problem might be the same.
• Our proof requires c(G) > (1/2 + ε)n, however, in light of the exact results for the Turán density of the Fano plane [4, 5] , perhaps ε can be made 0.
Conjecture 4.
If n is sufficiently large, and c(G) ≥ n/2, then G contains a copy of F.
